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(54) EVEN HARMONIC MIXER AND HIGH-FREQUENCY COMMUNICATION CIRCUIT NETWORK APPARATUS USING THE 
SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain output which is small in the amount 
of conversion loss and sufficient. 

SOLUTION: One end of a first transmission line 22 is connected to one end 
of a pair 21 of antiparalle! diodes, and a tip opening stub 24 is connected to 
the other 32 of the first transmission line 22. In addition, one end of a 
second transmission line 23 is connected tc the other of the pair 21 of 
antiparallel diodes, and the tip short-circuiting stub 25 is connected to the 
other 33 of the second transmission line 23. In this manner, the 
transmission lines 22 and 23 are provided at both the sides of the pair 21 of 
antiparallel diodes for adjusting the electric length of the tip opening stub 
24, thus cancelling the junction capacity of the diode composing the pair 21 
of antiparallel diodes, and hence improving frequency conversion and output 
characteristics in the even harmonic mixer. 
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[0 0 4 5] JiUL<DtfJi££ffiZ£C,hf:: e fc-oT. ffiSIUS 

5lMDT-f VI/- va >A<®*li>J:-5l-$:-5o 

[0 0 4 6] (Sk ±IBH!te<D^aglci}l^TI*, ±iBfg1 
GiS^SS 22tl2 fcm%& 23i <Dffimfi<75#-ft^iS 
SjS«#<D;^l-S*Lr4 0 1 l-LTl.^-5„ LfrL&*< 
d(D3Sfpil4. ±iB4 0'|c|®S$*i.'5 : t,«)T'l*^ 

gCD^ft(4.. 2 O'^iJUS < ^C-5tg!2l-fclt4A 

* « . 6 o" .t y < tc.s <t±fB-r > t°-^^x*< 

m&^ttf-CZUl^o LfcA'ot, 20'Kl±1060' 

i-fct>ri*. 5fe4SFjStex^ ^2 4(Dmas^^ia;fift-§- 

(DiB^SIc^f LT2 2 0" IcLTL^-So LA V L&A*t> % C 
<D^B^li. ±152 2 O* lrBB^StT.-&t(D7?tt/cfL% 0 m 

l. jfe«iiBftx*^2 4<©jiEjaa«*o!)a*i=**f -s« 

mSI*. 2 0 O' <fe y < £.&£g|2|Cj3lt-SA - 

A ^ £ $ Mfc •< > t"— ^* > X > ^* T- -C ^ir 

y, 24 0- j;y t^#<^ixt±tB'r>tf-^>x*< 

m&^ttfr'$tjiL\ e Lttfot, 2 0 0'Jil±ao2 
4 0- JilTlc^-r^,ciA<M* Lt^„ 

[0047] <&2&mo>mm>m5\t* *nmmm 

fc^t. 7>f/^l/M-ft-K^7 7 l.jfeSSIBfit 
^^773, 5fe4ffi^$SX 9774, 4F B 1^;K{f ^ffleiMfa 

s§7 5. nm>&m-^mBm$&7 6 , g^ft-§-^ei*^ss 

7 7. 7 8 - 7 9 • 8 0. ^Fal^^fl-^fflJS^S 

14, ±fBmiius<7)^®i3fcit-siiii 

l/;^t-K^7 2 1 ,5feSS^Scx^^2 4.5feiiS$S 

xj725, *Mja&flWfli£agitB 2 6 . xim^m 

<£ielfISS2 7.^f|«^fflfi^SS2 8.4r-V/^'>^ 2 9 

•30-31, s.-mmfem^msm* 

[0 0 4 8] eiel$SS&7 214. ^-<7)i5gigA<±iB7 >^/n° 
7W^t-hX7 7 1 fcjfcJBIH!ttX*?7 3fcl=« 



S&2 3©ft*3y SifctoTl^, f LT. -E-CDttmSliS 
^iS[«-§-<7)jKSlr«LrfiS4 0' tftoTl^. -©£ 
e^K$T>^/N°5U;U^-<^f-- K^7 7 1© 

m 1 ei^ 2 2 & * tfm 2 fci§ij£E& 2 3 ©-o©fe& 
[00 4 9] <m3^m.mm>m&\t. ^uss©^ 

SS9 5.^^K«#ffleJH^iES9 6 . ^iI-§-fflGji*^iES 
9 7, dr-W*V$ 9 8 • 9 9 • 1 O O. ^Ug^lf -^-ffiiiiffi^ 

1 o i . ftn&fireAiiii?' 1 o 2 as kis-mftm^mv®* 

*/<9UJU*-f5l— KX7 2 1.5te«BWtt**?2 4.3fe 
4ffiS^^.^^2 5. 4>MJl;ft1I9JBex£lttt2 6.©JU;fc 

<t-?j8e%tttt 2 7 . ^s§^fflesita» 2 8,*^-> 

2 2 9 • 3 0 ■ 3 1 . ifcfgjSSMHiJBSrf- 3 5 . 
ffliS^ 3 6 fc <fc I/SS§« 3 7 <fc H L r- & 5 „ 

[00 5 0] <kk£I$S&9 2 1*. *<Dmtmtf±tZT>?-/< 
^W^-ft-K^S 1 t$feaffiS$SX-5« rf9 4 tirg 

«**it. Hii=*sit**iejaitttt2 2t*2e2i«[ 

LT« 4 0' tfc-aTl**. C©J: 
51=. fiiM^£&9 2^. 7>^/n^ IWU^-Y*— h*^7 
9 1 ©i5*^l=fcl+*±1E*2£*©»»a>fcaM§tt7 
2©»£ittiS©*lim::«*LTt„ ±JEJS1.*2* 
S£©ff2S©i§#<tB§|5]t$©5ag£il|£> c t *<r*# £©t* 

[0051] o*y. ±ffimmjsa>»sii=fcit-5iii 
1 eaitttt 2 2 ^K2estiB2 3ii^©ta 

A<±iBm2HJsa)^g8fcj:t;m3iiifea>^'5:a>T?fe 

So 

[0 0 5 2] <S4HJ6a>^Sg>B7ii, *HJ6<D^SI 

^71 1 1i. mi <=jM$tE& 1 1 2t, Ig2<£i*£f8& 1 

1 3t, 5fe4Sr^»X^^1 1 4t. 5fcag&iffcX$:?1 1 

st. 'pfsimmm^m&mmsi 1 iet. xiRBflrafl 

(£2I^8S1 17t. AlBtt^e^liKi 1st. *v 
1 19,120i. -f 12 1.12 2fccfe 

t/->-v> h*-V/<*>* 1 2 3Tj££*Si«i§iB:7-f;U* 1 

2 4-C«fi£$*ti)„ 

[0 0 5 3] ±SE7>?/?7l/;i/^t- h'^7 1 1 1 
1 f£ii*£S& 1 1 2©-**<ftttS*u SSlfi 



Sltttl 1 2©«4g1 2 5IC5fe4gi8teX^^1 1 4A<« 
J££*1,Tl*-5o 7>f/^7l/^t-K'<7 1 

1 itoibMizmzmstmuti 1 3©-aM><»«**i. at 

2fi%«Rl 1 3<D««|1 2 6l=jfc«JS»X*:7 1 1 5 

A<}g^£;h.T^.5o *ieai«tti 1 2t&mmiL7>* 
71 1 4^o>tttija[i 2 5izr±. *mffl&*m&i&»» 
1 1 7&*i;<t>MJ9S{*?ffle&fMfti 1 e ©-*&<» 
tt**iTL\«. »2eaiitai 1 3t5fesgs$s^. 
$711 5<t©*gta*i 2 6icj*. m^m^m&mm^ 

1 1 SjWgSe^ftTl^o 

[0054] ±s&&m&m^m&&&& 1 1 7©ffiisafc 
«fci;»««*ffleafe»Bi 1 8©ttiiiici±. *^/<->* 

1 1 9£J:tf*-\"<3'9 1 2O0)-S83&«tttt**iTl* 
So fit. 1 1 9fc<fctf*-V/*->$ 1 2 0 

a>f6«H*<*Jia«#ffl*T-i 2 7fc«fc^fg«-§-ffliS^ 

1 2 8<ttfoTU5. ft. ffc4S5S*&X$^1 1 5©tt5S, 
£l*BH5£IS-^<D5KSI=*tLTBSl 8 0" tSoTl' 

-£> o 

[00 5 5] ±fE4'fiSiS2£fi#ffl£ai*8*&1 1 6<Dte3i 

in*, fin?ii® ^ -r i 2 4 zmmtz* 5 1 

2 2fc<k^-f >y-7-Si i 2 i £M*ftMI=ttttU -f> 
^$121 i-f 1 2 2£©l£|$j£lC->-y> h 
4r-W<->$U 2 3ffl-«*tt«LT^4. tLt. V + 
>h*-W«/* 1 2 3<0flMB£i*i6L. -f^7^12 

1 0!>£l|£>t>IMIXflM*J8fll?1 29t LTl**. 

[0 0 5 6] *HJ£<D^SII±, JisBSSlHtEO^t, 
J:Ejte*HM!t**?1 1 4 0)m««* < mS:Km-^<D^ft 

k&ltb&i so'ts-jti^. ^raajftft-^-ffle 
mm-i 1 6©«sift)&«a5jiia«*(-**LrBft4 o- 1 

<foTD^, efraSiS«-^fflf53l«S&1 1 6C03feSmlr 
-f 12 1.12 2 ^^yvvh^y? 1 

2 3T?fiE-5i£HEJlil7-f 1 2 4m&8iZHXl\&& 

[00 57] C(D «t -3 -hie5feS»ffilfl»X$ 7114 
I*. ^-©SSfi^SJSafl-^ro&ftlcftLTBSl 8 0" 
t ft o T L**©T» JSHa«#l=» LT liBBft fc <t U , H 
^,^f^$tLTL^^Ct^W<!:^LC^ 0 ~75. ^ili!? -OU 

^ 1 2 4riSSJasft«*l=*fLTBBftt*S.. 4>MJ9ift1t 
#ffleiHt£8&1 1 61*. ^(7)^S*<S^;K«^lr«L 

tis4 o' i49ti»*t»i=. xjnaftfit4^&#«& 

Smg3b<i§4 0 , (D$fe4ffiP^]teX$^i:^«lc^S Q Lfc 

ffi 1 -f>^^$ 4 3,1 2-f >#<7$ 4 4,vt>h^ 
/<->^ 5 5Xl/KJS^<t-§-fflfejM^E&4 61*. mUZTf: 

r«wwas*-9-icfcit*jiiieas«iBi i 2,126 
jh$iki 1 3.<t>ns%fli#ffle%iiei 1 6ths* 



1 1 7l-3J£LTl^-5o 
. -?<<)\,* 1 2 4£&i^£C£;!><nJ&fc(7>|::ttLT. © 

[0 0 5 8] ft. ±ie&i£fii&:^;u* 1 2 4$Htj£-r 

•S)-f >?<7$ 12 1.12 2tvY> h*-V/<->9 1 2 
3 0)M:&tfittfe<»— mt Lt. ^K.Ii^^5J$«^6 0G 
Hz.+IHJJB*fl»1 GHz, gtf§2 9. 5GHzT?Jj|. 

1 2 1 . 1 2 2 t. M-OWS 12 1,12 2 
<D£$S£|-&Sc£;h./--vV> h**/^* 1 2 3 felt 

[0059] -tffilg ieiitigS§ 1 1 2t^2feiH 

*ilS&1 13tlJ. ±S2SM SJ£0)^Sr*ia'<fc<fc5l=-€- 

[0060] sfc. ±f£Hi£(D^(D^^-ict,, ±ism 

HE&HS&1 1 2t*2aiH^Kl 1 3tfflIIS«-^ 
<7>aS5|-»-r-Sm».fiO)ntHd:. ±1B4 O' iciS^Stl 
•5*,CD-T?I*£:< , 2 0" iik±B.-z>6 0' JiiTT-fc+ltfcfc 
i\ $tz. 'pmmfem^m&Li£i&&^ i 6©1IS^S 

C<D^|BJ|i, _tfE4 0' IZ|5g^$^Xi)tO)-Cli/«CL'»„ <l 
U ^Fp^aSft^-ffle^S&l 1 6CDS^;^1-^<©;SS 

i-fct-r-smm^ii. 2 o' *y t/j^< te&tmzizts 

l*-g>A - A' frb^JIfc-Ofc: — S^Xtf^ >^t- 

^ « , 6 o ! <t y t < 4- -5 £ ±ta-< > \*—¥ 

06 0'lilTI=lSS-r^Ci:A<M*Ll>o 
[006 1] <m5HS£(7>ff$*g>#SiS£cD]J2*SI*. -tI2 

iz&itz>7nvvmx'&&. msicas^-c, int$gi 3 
1 1*. ^mm^mi 3 3. t-v^=i>a-^ 1 3 4.^m 
a^7-f;u^ 1 3 s.t^—y^-} 3 6. t>7--)- 1 3 

7fc<fcl/gflffi^-;Si 3 8r-liJ**H-5o S«*S£ 
1 3 2li. ^.a.— M 3 9, jf^l/Zi>/<— £ 1 40,w 
HEJlil7-r;U^ 14 1, P — y -< X7>?1 4 2, 
■M 4 3fc«ki;^^<t^-3i1 4 4X°ffif£t<tl&o 

[0062] ±&mtfL$m-rt>&m3imm®&mmi*. 



rn^mi 3 3x-±rftt£ti&#fflmfemmti ghz*^ 

2GHz(7>F B 1^i5^Tfcy. T'jZf^^ti— $1 3 4© 
+ MJS»«^J8*ire-<3 5, 8 1.1 0 1.1 2 9ir*g^) 

\zxf)£ti&o -is. m&m-tjffii 3 8X'±i&£*iz>m 

^ffi^l*^SESfc2 9. 5GHzO>jE?S«T-fey. TvZfn 

^ i 3 Aom^m^m^o 7,8 3. 1 03. 1 

t^SHl-^i: 1*7 H 1 3 4pjf;I^^ 

-So 7-;/ * 1 3 4z>£>3g£-r-i>« 

•^-OTO*.. J1&I&6 OGHzfr£6 1 GHzOTFf30>iSfaa£ 
ft^CD^tfw^iliS^-Nl'* 1 3 5£iIiIU 7 
>^1 3 6T-ti1ii$tT., T^ir-M 3 ll^h'&m^M.^L 
1 4 5iLtMm. 

[006 3] ±!S8t»t£;h.f=sJ§»tt;& 1 4 5 1*, ±IE 

SffitJSl 3 2©7>-x±1 4 3 fgf $tlt§I1S<»ft 

nata-^^ftij. a-s4XT>?i tzxmmzfr 

3. ^bl-^HESig^-f JH> 1 4 1 £iii©LT, 
=J 1 4 0 (7)«^;^<f ^-ffliffiT ( 3 6. 8 2. 1 O 

2. 1 2 7lcffl^)[rA***t-So 1 4 

4t?±^*+tfcS;lK^2 9. 5GHz(DIE3£jKfl)<l-^l*. 

$r^>n >/■?-•$» i 4 oommimmsM+izAttzti 

•5„ tLT. S«;"S^#l*s ^^>=J>/^— 5» 1 4 0(D 

g HzrorsKo^FBi^^ft-^ic^^ c a Lrt#t> 

[0 O 6 4] ±5ELf=ct5lc, ±|BT-v^3>/\— 1 
3 4 fc^l/^O 5 1 4 Olt. ±tZW 1 ~I4 

*tto»«r=fci+-5«KHas4r-9-*ffli^-cfc y. rv 

Zf=> 1 3 4W^>3 140t Ltt 

/^-7>7l36tn-/'fX7>^142. 7>-r 
t137 t7^ft1 4 3, g^IfH 3 8 

[0065] *t iz. ±mis,m : &m^<DmxL ! 8Ltf s y jes 

CDi 5 t*Ha*ttT?fc«»£lcf4. ^jH;S7 > 

^1KSyrofiH#l41g<45„ -ecDfctoir. msroint 
^tli*^i#-5fctf)l-li. 7-v^n>A-^ 1 3 4(D3?& 

? 1 4 0<D^Si^A<-e#5f£lt 

[0O6 6] -r*^*.> *SJSO)Jf^lcJ:^.li. ±|B« 

1 ~m4HfficD^sicfcit5{sspje5^-y-^*«^jfi[ 

®«l2l8S^Sa)7-V^'P>/N'— 1 34t^>3>/^ 

— ? i 4 otizm^&ztizji^x. 7>zfo^m.a)iS. 
xtnvmttt y . /jif3i*{&«fettffijRifta<ii§i&sB£ 

ff^^i~fcit5(giaia^ = ^-9-*^ r 7>=i>/'C— 9 1 40 

fcLTll»6Cti:J:oT, SfflU 3 2<Dte$f£^bA< 

Ritt(='Ec y , RTtt&Eit£# me r - 1 #x # -& „ 



$ 1 4 o <t<Dp:£i-±iem 1 ~m4iuscDjf$Ssi=fcits 

[0 0 6 7] 

iffilrfclf it— TjlcfciilSS&^l&SSU ±IBT 

— K^T0)^$fcli±IEe3l^lc3feJg^X^ :?£ 

LT 2 O* JM-t-S.0 6 0" JilTI" LfcCOtr, ±I3T>^/^ 

[0068] i ^ffifiiijroffiBia;^5^-y-i*. ±sa 

■^■0);JSS(C^LT2 0 O' El±fl0 2 4 0' lilT-h LfcCD 
tSLt teSsSS m%m^\~M L T I4M 

[oo6 9] 1 njfiffijcD^snjKs^-tM*. ±fe 

* Pels *«-»JB fciitigS&aHfeiS \~ * - v JStt L T 

»tt j» 1= * M JH »«#IH Mff £tt it. ± aBf HUH Sft«# 
fflGiiUSS&fc 4 lMf*/< CO 51 xfc £ 
fl^<D;tSlc-fef LTtS§9 0" <t L/=0>r. «JS 

»LT±e+nB«sK«#fflffiant»i*ra«ti=**. fit 

}f^£*iTl^cEl^CD<t^L<£i:-5>» LfctfoT. ±fB© 

[0 0 7 0] Sfc. IftttWaflMSHSU**!*. ±15 

ttU ±E«*ail7 -f co^l=*F B 1JS&«#fflaflB- 
*«ltfc(D-e, ±G4>nM*A*fflfiiKlfttta>*ftJt*t 



§l:^LTtSSA<2 0' Ki±I06 0' GlTO)*tlMtt 
X$ 7£4MH:&«. *<D»*I=I*. ±C«t>IH»a«-» 

fflejaMa»-c*a**Lfc*fliM>ti:*4BBiift^* :?co«m 

[0 07 1] *fc. i JtttMdMHKKts**!*. -t« 

TBS1 8 O" £ LfcffiT-. ±EXJfl&flrei=**L-CI4BI! 

±E7> i ? 1 /< i 7 U;U^-f *— K^T(D-S«I= 

L TBS 1 8 0' <t LfcOD-C. ttfltjAI=£l* 

eaiB©tM«*iaOT©aftt» l 1 2 o* m 

±1o6 O' jy.T<b LfcCO"C?. ±§Bt£*£iIi&:7-f 

±106 O' JJlTcOSfcaglfMfe;** Z?t%£ffilztj:& 0 
[0 0 7 2] LfctfoT. ±G(fBSJS3ftA#ffieSIBa 

f -5 - <t t? # -5 «» t? fc -5) o 

[0 0 7 3] Sfc. m2fl)^C0«Jl«iHflHl8S^« 

i4s -hia^i a>mBji<Dmmfflm.s.*"*)-&. rvJ^i"* 

— $0>&ti< £1,-Jj£ Lreg 
LTfflt^fc^i^l^l4. ±lBT-y^3> 

^<D%WlzJziM£. /J\S-CffifB*ftS.-3*14IIB 

-So 

[BISrofgsm^iJiBj] 

[g|i] ::©feH©«*H*5*iH=fci***Mt*s 
[0 2] 11 l=*-r«3BHift 5 *-y-©««*»JHjft« 

[03] 01 i=«-*-«*«as*-y-£«<b;tf'j^A» 

[04] 01 i=«-r«jisnsss*-^i:tt*fl>«ssna 
s^-y-t <© f#i±coht$50T* $>•?>„ 

[05] 01 tl**3&:««3lSpjft5 4r-9-a>«*Hlf* 



} 



[16] m 1 Jkitm 5 1 \tm& &{rkh& ^ *-y-o>it 

J$BT*£><5> 0 

[0 7] Bl .H5&t/B6£f*Kfc*fflSB5ftS* 
[B 8 ] ca>3BW0)K«aii«iattSI«l=:teC+* 

[■9] tt*<D«*iaa5*-y-i=j3it««ifiEBT?* 

So 

21,51,71,91,111 - T^^-i^ XsfrV-i*— 

2 2, 5 2, 1 1 2-f 1fiI8IS, 

2 3,5 3,1 1 3 — * 2 f62l«|». 

2 4,54,73,93,1 1 4 — *4MB*X5i 3*. 

25,55.74,94,1 1 5 — 5fcaSS»X£ 

26.56,75.95,1 1 6 — 4>NinXa-9-fflC3£lt 

27,46.57,76.96,1 17 — XMttfi#fll&2£ 

28,58,77.97,1 18 •••^5Mi^ffll5i£$S£&. 
29,30.31.78,79,80,98,99, 1 00, 1 
19,12 O— 

35,81,101,12 9— + n«**#fflSf^ 
36,82,102,127 — XJB&ft#JBNI?'. 

[11] 



24 



27 




37.83.103.128 •••J^Sgft-^-ffiaarF-. 

4 1 — s^rtt* 

4 2-ff«B««t. 

4 3-11 -f>2^£. 

4 4-l2^>^^, 

4 5, 1 23-vt>h + V/^V$, 

5 9,60.6 1 *"M I M** 

6 2— h\ 

6 3. 6 4---;*JU— 7t^— 

7 2, 9 2-g» 

12 1.12 2----f 

i 2 4~-««SiB?-f 
1 3 1 

13 2-Sfi, 

1 3 

1 3 4 - -T^^=3>/^— 

13 5,141 •••fljJ*»«:7-f 

1 3 6 — 

1 3 7,1 4 3 "T> J r^. 
1 3 8,1 4 4—Jli3MI#a5* 
1 3 9— — 
1 4 0---^^>=i £ . 

1 4 2-P-/-fX7>^ 
1 4 5 •• 'rSSS/Ko 



[B2] 




w ■ 1 1 1 1 —I 

-15.00 -10.00 -5.00 0.00 5.00 10.00 

Pfn[dBfc] 



[13] 



[05] 




[08] 



1 3 1 
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13 0 
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